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(54)Title: HUMAN GALECmN-4-LIKE PROTEIN AND cDNA ENCODING THE SAME 



(57) Abstract 

A galectin-4 (a lactose-binding protein)-like protein expressed specifically in the stomach and intestines and a human cDNA encoding 
the same. The protem is one containing die amino acid sequence represented by SEQ ID NO: 1 while the gene is a cDNA containing the 
base sequence represented by SEQ ID NO: 2. -Hie protein which is the expression product of this cDNA has a lactose-binding activity and is 
applicable to drugs and research reagents. 
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5 

fi^-fl UTl ^■S i^X. t^jtlTC [Drickamer, K. , Anna Rev. Cel 1 

Biol., 9:237-264(1993)10 CO^'T. iiV^'f-y- A{t=7 y VomoM'^'^ 

<^ifly^^>-4^=i- K-r^cDNA^N'^ n- Wk^tlTC >-5M0da, Y. et al. , J. 
Biol. Chenu, 268:5929-5939(1993) jx t YiiX^^'f-y- Af^&%^n-Yt^ 
cDNAjroC ^XOM^^tfll. \ 

*^^(i±i£T= h't^drnhm. ^(DMmtLT<Dmm^ 

2 xti 3 x'M^tL^mm^\\'^^xiiu^mm-^o 
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^>^^»r'i^t V mmmmmm^^m uz^^ u ca) m^^i, vco c 

5 DNACD^^CfeZ-CoTli. |59aj-Bergfe[Okayaina,H. and Berg. P., Mol.Cell. 
Biol. , 2: 161-170(1982)]. Gubler-Hoffman^Gubler, D. and Hoffman. J. Gene. 25 
:263-269(1983)]>iC ^Tt>ctC ^^^J' a- 
IZ m^fzi6lZli. |ISS^J{C*>{f/cJ:-5nc4^i"y t'>i/^Kato.S. et aL.Gene, 
150:243-250(1994)]^^(,^^::ci:*^'a^Ll^o cDNAOl^I^ti. >^->:r>v/>^{r 

1 5 mJil^iJS^ 2 TS^tl^J^aJ^J^^^C <i:«m ch-f 5 fc©T'*) ho 

If. ^m^SXM^tlhhOii. 1113bp;{)^t>'i5i^ffi^iJ<^WU 972bp©;r 

(i. 323T$yi^36^^'^j:5SeM*='-KUTC^^o C©SSKIiT^yi! 
S2?iJl/<;UT^ <y h;yu^f->- 4 <t76. 3«:i:l >9iiit, >5ifm^WLTl 
20 /d:4b\ @B^JS^ 3 izmm. (MhOi^mizm^l ^r^^Uz:t 'J ^ 1^ 

^^T^A^nxi ^^cDNA t>*l^^©lig«{r{il 

m.\t. cn^©^Cck^T^i;s> ixii»fi©T^yi?©f*tin. 

30 Kho 
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15 iistD^^^'ifegj 

iIlii*|gB^©7'7X$ KpHP01049©^jt^^o 

["Molecular Cloning. A Laboratory Manual", Cold Spring Harbor Laboratory. 
25 iZVt-ofZo mk^mi^Ulo, & et al. . Gene. 150:243-250(1994)]{C^^-,fCo 



30 
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mm 

5 U/c^s :SMOkayaia^H. et al. , "Methods in Enzpology" Vol. 164, Academic 
Press. 1987]{rm \ 750;tfg®DiRNA^»Lf^ Ztl=^2m h 'J X^^ffii^CpH 
7.6)^ 0.5M NaCU IniM EDTATiS^Uc;f' JrrdT-{r;l/n-X7:75A{r;6^{:f. JM 

'J (A) m lo ^^g^^l/co 

10 cDNA7^7'5'J-g>M 

±IBd-t';(A)m 10;^g<f-100inMhUxi^M«(pH 8){r^)SU RNase^ 

h 'J ^MpR 6)s ImM EDTA, 0. 1% 2-y;U;^7°h-X:?y-;k 0. Olife Triton 

+ 1 -y U/c^i? 'J (A) *RNA^^|#/Co 
U&^-f «y TUHISL/C'-i? U (A)*RNA, DNA-RNA^^y 'J rfj? l/;tf- K 
20 (5' -dG-dG-dG-dG-dA-dA-dT-dT-dC-dG-dA-G-G-A-3' )3niiiol<^50mM K 'J Xi^Mffi 
i^CpH 7.5)^ 0.5mM ATP, SniM MgClzs lOmM 2-^ ;U7!7y hJL:J'y-;k 25«^';x 
f^lx >ir U 3->'U7jc^{r^«? T4RNA U ^--i?- 50#^4^a U ^0 n 1 
T20ri2^BlSic:$-lir7to ^^^7xy-«ffi'#. ^ -^'l^^^r^Ct, \ 
<U-y h^*(r^U ^>5;t';zr^+>y^'f#D=f°'KA)m^?#fCc 
25 *^^t>*mb/-c^^^-pKAl(EP 426455-A)^KpnlT'?^-fb^, >^fg^ 
*)^Of®©dTx-;U^[]L/Co cn^EcoRV?^{(:UT>i-#J®dTf^-;l/ 

V- 1.2^giT--;U^-fr/c^. SOniM h'JxJgM«(pH a 3). 75iiiM KCU 
30 3mM MgCl2, 10DiMv?f-;l-XL/>r h- ;k 1.25iiiM dNTPCdATP+dCTP+dCTP+dTTP)^ 
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SOniM h 'j xJ^MMCpH 7. 5)> lOOmM NaCU lOmM MgClz. Mi^^ytXly^ h 
mM h 'J Xi^i^«(pH 7. 5). lOOiM KCl, 4inM MgCl2^ lOmM (^4)2804^ 50 A^g 

/ml «f»T;U7*i>^{r^Uco ::n{r:^Wj^'— if 60^tt^» 

U 16'C16B#P^®S$-y:/Co ^^{ranll dNTP 2^U :*dlWA^ 'j ^ 7— If I 
1 0 m ^TcDNA-^^^^^fflC ^T«^H12S(GIBC0-BRLttl^)«M^<&m^ 

gP<&100 )Kg/ml T > fv/ 'J y-^^xH^^itJifr^C ^T37*€-flfe^« U/Co * 
5Uif r:il;/cffiS©3 a^-<^C ^100 ;ug/ml T > t"v/ 'J >^fen^±te2ml(r^ 
@UT37'C2Hfr^^, '^;^/^-■7r— :^MK13K07(7r>'l/^->Ttt)*«$ 
15 -tf. $t;>{r37'C-flJfe^«Uco :^«^'l:^UT. ».t±if{r^^. ®fifc6^t> 
(iT;l/^U 'J->Xj£{lJ;<92:$:|g7'7X= HMA^. ±?t*^^{*^<*(rm^:$:m 
7t— >T)NA^#^L/Co 2*^y5X$ KT)NA(iEcoRI <tNotlTIim?mk Uc^. 
0. 8!K7#n-xy;i^l^»^mj:tx:DNA>r >if- h©:*:^$^^/co 

*M-7 T— >T)NA{i. ^)feeST^UdJ13^3_:i/<--9-;U7"7>r v-iTaq^ft 'J 

fl^tz^s mmMy-^>-^-(T:fy-( H><^:tv'X-rAX1±){r;()MtTcDNA 
©5'^4i^00bpOJg^B2?iJ^^U/Co i^'Jx-^(i't^€- • :?'a-r^ >cDNA/< 

25 cDNA:»o-^y/ 

nx>r >x-^^-X^^ U/Co Mr V 7 1^ -i^iTJiGENETYX-MACC V 7 N 
Tira5S!)^fflt ^/c„ ^ p- >HP010493&^'3- K LTt ^^MSMJi. 

30 ^yhifU^^ >-4 .tr ^ y i^ij ly^Jl^X-mM^^ UTI C (t^^js^ Uzo 
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5^ 56bp©5' ^NilRm 972bp©:t-y>U-7=^>ir'7L/-A, 85bp©3'il^ 
37bpO.■^?•J(A)■r-;W)^^>4-6^^WLTl^/w(ie?lJS^3)o 

7«y h:^'^^^f■>-4©T^yia2?lJ<^76.3!^)^l,^9m«(tt<^UTI,^/Co ^1 

10 



HS HAYVPAPGY(mJPTimQPIPGaNVGMSWlQCVASEHMKRFFVNFW(^ 

RN MAYVPAPGYQmNPTLPYH?PIPGCl^V(MSIYIQGIAKDMRRFHVNFAV«^^ 
15 HS AFHFNPlM)GraVVFNTOCKWGSEERKRSMPFKKGAAFELWIVLAEH^ 

n***m*mn*m. *. *. **. *. ** *. . ienmm. * 
RN AFHFNPRTOGIDKVVHTMQSGQWGiffiEKKKSMPOTHHFELVFMVMSEm 
HS FYEYGHRLPLQMVTHLQVDGDLQLQSINFIGGQPLRPQ- -GPPMMPPYPGPGHCHQQLNS 
tmnnnmmmm.imn*.nn .* *. 
20 RN FYEYGHRlPLQMVTHLQVDGDI^UJSINFLGGQPAASQYPGTMTIPAYPSAGYNPPQi^^ 
HS LPTMEGPPITWPVPYFGRLQGGLTARRTIIIKCYVPPrGKSFAINFKVGSSGDIALHIN 
**. *. m. ******* * ***************** **, *. . *******. ****. *. * 

RN LPVMAGPPIFNPPVPYVGTLQGGLTARRTI I IKGYVLPTAKNLI INFKVCSTGDIAFHMN 

HS PRMGNGTVVRNSLLNGSIGSEEKKITHNPFCPGQFPDLSIRCGLDRFKVYANGQHLFDFA 
25 **. *. ***** . ********. **. . ****. ************ *****. *********, 

RN PRICD-CVVRNSYMCSffGSEERKIPYNPFGAGQFFDI5IR(XTDRFKVFANGQHLFDFS 
HS HRLSAFQRVDTLEIQGDVTLSYVQI 
**. ****** ***. **. ******* 

RN HRFQAFQRVDMLEIKGDITLSYVQI 
30 
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^tltz.d)M(Dm^mi ^Ti^aa^yf^-rJ' -'<-XGenBank™/EMBL/DDBJ 

^NHiRMW1022S@;()^^,11^3#S)igli$}^{r-»:ScDNA^D»^ 
No. D25577)^<^$tlTl ^-5 :: ti}^t>i)-^-o fZo fzfi U> ^fR$Jie?iJ*<Hi^S;i)N t> 
5 <i:l^-?T^ ^0«f>ti:*::|gBg2^^ficI)NA;&N'IWl;fflRNA( 

•y HZ\im(0-fu ^3-;^fr^^^oT^TnCo/Co :/^X= KpHP01049 2;ug^, TnT 

15 ^7i-->^tUl^)2iuU ["SJ^^^J^XTv— >-^Att)8;£^l(0.37MBq/A/l 
). TTRNA^t'jy^-- RNasin 80U^^^ISfil00^1©Sir^4^-30'CT'90 
^^^®^^-ti:/Co Str^3//l{lSDS-9->^'; >^'><-y7r-(125iiiM h 'JX^i^ 
pH6.8. 120mM 2-/J\^ti-rhJ^^ J-Jl^s 2% SDS^, 0.025%7'n^7x 
y-;uy;i^, 20%^';-kP->'U)2;ul^iP;i, 95'€3^F^nfi4a!®L/c^. SDS- 

ii^«35940 C©cDNA;{)^N{ri^iJ§-^3 T^^n^SSM^^- 

25 

■fe7 T n-XiB¥Jmm<i 7 T>'l^'>Ttt)100iiil<^0. 5M^^ h 'J -^z AT-h 
lOOmlOO. 5H^^ h 'J -^AjCSi^gUco ZtliZ\i-JlXJl^^> 
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izmuzo mmtf- v 'J -^^a. 7jc. o. osm >; >mLmm i. o)Tiii 

h >; 0511 'J >ra«(pH 7. 0) 4'€Ti^^?Ufco 

>t' hnWStr^l00jtzl^-{r7rf'-y :5'XG-75{r/&MtT. *®&0["Sj 

h-X;^7^Am^A^M(20inM h'JxJgg^Ms pH 7.5> M EDTA^ 150mM 
NaCUmM 2-/Jl^ii:fh^^y-JW 0.01« Triton X-100)20IIllT'^m^ 0.3M7 

y^XS KpHP01049 Ifig^. 20^ti©NotITmUcm. ^uy-^OTcj: 

1. 2kbpOMA»fjt^>y-Vk&>t>^«9 Si U/Co 
^TpMAL^"-c2(^^ — r > <-r^^ ^Xtt)! y^g<|-. 2O#'l40HindI 1 1 

20 tzo ^^^-mtmmn^'p-ff-iy b y^y NCct ^mm. :mmmm 
mmmuzo mmm-^^^^xi ki^algau^i^u mmmM 

pMALGAU/JM109(Z>-^^e;^^10ml^lOO^^g/InlT>h°•>U >^W>' -yf-^iifeCl 
'J -y h;U^/c*) hU^h> lOg. mWsma 5g. NaCl 5g. iTVU^i-x 2g^ 
25 i;)500inl{rMU 37'CTlSm^«U Afcoo^-^O. ^\:iti^fzt^\Z^ VzTu t° 
Hv/K^lmMfr/cC-Sct9fw»Uco $ t»(r37'€T3OT^m 

pH 7.4. 200niM NaCU ImH EDTA)25inl{rML/-:o COm^MWl^mm.. 
'C^U ±3l^>y K^m 5inl©T ^ p-X:^7^A(^^— f >i^^ > HX-T;*- 
30 7tCXtt){C;6Mt/:o :^5A*m08^S©7!77A/<.y7r-T><7^A^g^, 
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10 0. 3M^i5' h-X^^^-:^^ Ai^ffi^OmlT^ffi U/Co ^tti UTt/cSeK^ 

15 :^B{Cct^7yV^5^>-4ilMagg)^ 

T'^X^ KpHP01049 lAig^s 20m^i®NotlTmUc^^ i^U/^HmiZ^ 
'9^m^t^n^l'^tZo ol^TAatIITmUc^. 0. 8%T:^"n-X>f;l^ 

20 ^-pMPRA3(Japan Kokai Tokkyo koho. Jp 02, 182186)1 g<£-20#t4©AatI 1 1 
SmlX-m^tUz^. 0. %%7tfa-7.¥JimMm)}KMf. m. 8kbp®DNA»f>i-^ 

mmmoQ^mmmLtzo mw^m^^>^'T^:^i KpMKCAM-Aatii^ii^u 

25 

2*©;t- U ^ U^f - K:^7^-7-PRl(5' -(^ACGTCATGGCCTATGTCCCCGCACC-3' ) 
<!:PR2(5' -G(X;GAa;TCTGA(XXmATCCTGCCC-3' )^mKgW]^MTy^^ FX-T:^ 
•>XxAXtt){rJ:t)#mo:?'p h=i-;Krm>^EUc„ ^^X^ KpHP01049 
^Ingiy^-Tv-PRK PR2^n'e't^l00p^Iole^fflC^T^ PCR^>y h(S?iittt){: 
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-fyXl KpMKGAU-Aatll \fig^. 20#fe©AatIlTmU/c^. UTiJu- 

10 pMKGAM/JM109©-Bfe»^ 10ml^lOO//g/inlT>t°>"J >#mB^±tfelOOml{C 

15 K»4.5nil){r;6^{t> ^^5^ h-X^^A^;^7A,1g®^0nil-r»^. 

0.3M7^ h-X^&^-7^5AM«20mlTl^a}L7^Co ^ttJLT^/cSfiS^SDS- 



30 



1 1 
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mm^ : 1 

mo&^ : 323 

5 m 

Met Ala Tyr Val Pro Ala Pro Gly Tyr Gin Pro Thr Tyr Asn Pro Thr 

1 5 10 15 

Leu Pro Tyr Tyr Gin Pro He Pro Gly Gly Leu Asn Val Gly Met Ser 
20 25 30 

10 Val Tyr He Gin Gly Val Ala Ser Glu His Met Lys Arg Phe Phe Val 
35 40 45 

Asn Phe Val Val Gly Gin Asp Pro Gly Ser Asp Val Ala Phe His Phe 

50 55 60 

Asn Pro Arg Rie Asp Gly Trp Asp Lys Val Val Phe Asn Thr Leu Gin 
15 65 70 75 80 

Gly Gly Lys Trp Gly Ser Glu Glu Arg Lys Arg Ser Met Pro Phe Lys 

85 90 95 

Lys Gly Ala Ala Phe Glu Leu Val Phe lie Val Leu Ala Glu His Tyr 
100 105 110 

20 Lys Val Val Val Asn Gly Asn Pro Phe Tyr Glu Tyr Gly His Arg Leu 
115 120 125 

Pro Leu Gin Met Val Thr His Leu Gin Val Asp Gly Asp Leu Gin Leu 

130 135 140 

Gin Ser He Asn Phe He Gly Gly Gin Pro Leu Arg Pro Gin Gly Pro 
25 145 150 155 IBO 

Pro Met Met Pro Pro Tyr Pro Gly Pro Gly His Cys His Gin Gin Leu 

165 170 175 

Asn Ser Leu Pro Thr Met Glu Gly Pro Pro Thr Phe Asn Pro Pro Val 
180 185 190 

30 Pro Tyr Phe Gly Arg Leu Gin Gly Gly Leu Thr Ala Arg Arg Thr He 
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15 



195 200 205 

He He Lys Gly Tyr Val Pro Pro Thr Cly Lys Ser Phe Ala He Asn 

210 215 220 

Phe Lys Val Gly Ser Ser Gly Asp He Ala Leu His He Asn Pro Arg 
225 230 235 240 

Met Cly Asn Gly Thr Val Val Arg Asn Ser Leu Leu Asn Gly Ser Trp 

245 250 255 

Gly Ser Glu Glu Lys Lys lie Tlir His Asn Pro Phe Gly Pro Gly Gin 

260 265 270 

Phe Phe Asp Leu Ser He Arg Cys Gly Leu Asp Arg Phe Lys Val Tyr 

275 280 285 

Ala Asn Gly Gin His Leu Phe Asp Phe Ala His Arg Leu Ser Ala Phe 

290 295 300 

Gin Arg Val Asp Thr Leu Glu He Gin Gly Asp Val Thr Leu Ser Tyr 
305 310 315 320 

Val Gin He 



2 

. S^J©*$ : 969 

20 mwom : M 

m<m: =:m 

iffi^J® W : cDNA to mRNA 



25 @e?!J 

ATGGCCTATG TCCCjCGCACC GGGCTACCAG CCCACCTACA ACCCGACGCT GCCTTACTAC 60 

CAGCCCATOC CGGGCGGGCT CAACGTGGGA ATGTCTCTTT ACATCCAAGG AGTGGCCAGC 120 

GAGCACATGA AGCGGTTCn CGTGAACTTT GTCGTTGGGC AGCATCCGGG CTCAGACGTC 180 

GCCnCCACT TCMTOCGCG GTTTGACGGC TGGGACAAGG TGGTCTTCM CACGTTGCAG 240 

30 GGCGGCAAGT GGGGCAGOGA GGAGAGGAAC AGGAGCATGC CCTTCAAAAA GGGTGOXXX: 300 
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TTTGAGCTGG TCTTCATAGT CCTGGCTGAG CACTACAAGG TGGTGGTAAA TGGAAATCCC 360 

TTCTATGAGT ACGGGCACCG GCTTOCCCTA CAGATGGTCA CCCACCTGCA AGTGGATGGG 420 

GATCTGCAAC TTCAATCAAT CAACTTCATC GGAGGCCAGC CCCTOCGGOC CCAGGGACCC 480 

CCCATGATGC CACCTTACCC TGGTOCCGGA CATTGCCATC AACAGCTGAA CAGCCTGCCC 540 

5 ACCATGGAAG GACCCCCAAC CTTCAACCCG CCTGTGCCAT ATTTCGGGAG GCTGCAAGGA 600 

GGGCTCACAG CTCGAAGAAC CATCATCATC AAGGGCTATG TGOCTCCCAC AGGCAAGAGC 660 

TTTGCTATCA ACTTCAAGGT GGGCTCCTCA GGGGACATAG CTCTGCACAT TAATCOOCGC 720 

ATGGGCAACG GTACCGTGGT CCGGAACAGC CTTCTGAATG GCTCGTGGGG ATCCGAGGAG 780 

AAGAAGATCA CCCACAACCC AnTGGTCCX: GGACAGTTCT nGATCTGTC CATTCGCTGT 840 

10 GGCTTGGATC GCTTCAAGGT TTACGCCAAT GGCCAGCACC TCTTTGACrT TGCOCATCGC 900 

CTCTCGGCCT TCCAGAGGGT GGACACATTG GAAATCCACG GTGATGTCAC CnGTOCTAT 960 

GTOCAGATC 969 
g^J#^: 3 
iSFiJ©ft$ : 1113 

15 mmm wm 
mm : r^m 

i3^J©S|Si : cDNA to mRNA 



20 : ;^^^=1^h°a^>X 

:?a->ig :HP01049 

m.^-m^ : CDS 

25 #i£14fi:57..1029 
I3«J 

ATCTCCCACT OCTGCAGCTC HCTCACAGG ACCAGCCACT AGCGCAGCQ CGAGCG ATG 59 

Met 

30 1 
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15 



20 



25 



GCC TAT GTC 
Ala Tyr Val 

CCT TAG TAG 
Pro Tyr Tyr 
20 

TAG ATC GAA 
Tyr He. Gin 
35 

nr GTG cn 

Phe Val Val 
50 

CCG CGG TTT 
Pro Arg Phe 

GGG AAG TGG 
Gly Lys Trp 

GGTGCGGCC 
Gly Ala Ala 
100 

GTG GTG GTA 
Val Val Val 

115 
CTA GAG ATG 
Leu Gin Met 
130 

TCA ATC AAG 
Ser lie Asn 



CGG GCA CGG 
Pro Ala Pro 
5 

GAG CGG ATC 
Gin Pro He 

GGA GTG GGG 
Gly Val Ala 

GGG GAG GAT 
Gly Gin Asp 
55 

GAG GGG TGG 
Asp Gly Trp 
70 

GGG AGC GAG 
Gly Ser Glu 
85 

TTT GAG CTG 
Phe Glu Leu 



GGG TAC GAG 
Gly Tyr Gin 
10 

CCG GGG GGG 
Pro Gly Gly 
25 

AGC GAG GAG 
Ser Glu His 
40 

CCG GGG TCA 
Pro Gly Ser 

GAG AAG GTG 
Asp Lys Val 



30 



AAT GGA AAT 
Asn Gly Asn 

GTG AGC GAG 
Val Thr His 
135 

TTC ATC GGA 
Phe He Gly 
150 



GAG AGG AAG 
Glu Arg Lys 
90 

GTG TTC ATA 
Val Phe He 

105 
CCG TTC TAT 
Pro Phe Tyr 
120 

CTG GAA CTG 
Leu Gin Val 

GGC GAG CCG 
Gly Gin Pro 



CCG AGC TAC 
Pro Thr Tyr 

CTC AAG CTG 
Leu Asn Val 

ATG AAG GGG 
Met Lys Arg 
45 

GAC CTG GGC 
Asp Val Ala 
60 

CTG nC AAG 
Val Phe Asn 
75 

AGG AGC ATG 
Arg Ser Met 

CTC CTG GCT 
Val Leu Ala 

GAG TAC GGG 
Glu Tyr Gly 
125 

GAT GGG CAT 
Asp Gly Asp 
140 

CTC CCG CCG 
Leu Arg Pro 
155 



AAG GGG ACC CTG 
Asn Pro Thr Leu 
15 

GGA ATG TCT CH 
Gly Met Ser Val 
30 

TTC TTC CTG AAG 
Phe Phe Val Asn 



107 



TTC GAG 
Phe His 

AGG nc 

Thr Leu 

ccc nc 

Pro Phe 
95 

GAG CAC 
Glu His 
110 

CAC CGG 
His Arg 



TTC AAT 
Phe Asn 
65 

GAG GGG 
Gin Gly 
80 

AAA AAG 
Lys Lys 

TAC AAG 
Tyr Lys 

CTTCOG 
Leu Pro 



CTG CKA CTT GAA 
Leu Gin Leu Gin 
145 

GAG GGA GCC CCG 
Cln Gly Pro Pro 
160 
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203 



251 



299 



347 



395 



443 



491 
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ATG ATG CCA CCT TAC CCT GGT CCC CGA CAT TCC CAT CAA CAG CTG AAC 587 
Met Met Pro Pro Tyr Pro Gly Pro Cly His Cys His Gin Gin Leu Asn 

165 170 175 

AGC CTG CCC ACC ATG GAA GGA CCC CCA ACC TTC AAC CCG CCT GTG CCA 635 
5 Ser Leu Pro TTir Met Glu Gly Pro Pro Thr Phe Asn Pro Pro Val Pro 
180 185 190 

TAT TTC CGG AGG CTG CAA GGA CGG CTC ACA GCT CGA AGA ACC ATC ATC 683 
Tyr Phe Gly Arg Leu Gin Gly Gly Leu Thr Ala Arg Arg Thr He He 
195 200 205 

10 ATC AAG GGC TAT GTG CCT CCC ACA GGC AAG AGC TTT GCT ATC AAC TTC 731 
He Lys Gly Tyr Val Pro Pro Thr Gly Lys Ser Phe Ala He Asn Phe 
210 215 220 225 

AAG CTG GGC TCC TCA GGG GAC ATA GCT CTG CAC AH AAT CCC CGC ATG 779 
Lys Val Gly Ser Ser Gly Asp He Ala Leu His He Asn Pro Arg Ifet 
15 230 235 240 

GGC AAC GGT ACC CTG GTC CGG A.\C AGC CTT CTC AAT GGC TCG TGG GGA 827 
Gly Asn Gly Thr Val Val Arg Asn Ser Leu Leu Asn Gly Ser Trp Gly 

245 250 255 

TCC GAG CAG AAG AAG ATC ACC CAC AAC CCA HT GCT CCC GGA CAG TTC 875 
20 Ser Glu Glu Lys Lys He Ihr His Asn Pro Phe Gly Pro Gly Gin Phe 
260 265 270 

m GAT CTG TCC ATT CCC TGT GGC TTG GAT CGC TTC AAG GH TAC CCC 923 
Phe Asp Leu Ser He Arg Cys Gly Leu Asp Arg Phe Lys Val Tyr Ala 
275 280 285 

25 AAT GGC CAG CAC CTC TTT GAC TH CCC CAT CGC CTC TCG CCC TTC CAG 971 
Asn Gly Gin His Leu Phe Asp Phe Ala His Arg Leu Ser Ala Phe Gin 
290 295 300 305 

AGG CTG GAC ACA TTG GAA ATC CAG GCT GAT GTC ACC TTG TCC TAT CTC 1019 
Arg Val Asp Thr Leu Glu He Gin Gly Asp Val Thr Leu Ser Tyr Val 
30 310 315 320 
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CAC ATC TAATCTATTC CTGGGGCCAT AACTCATGGG AAAACAGAAT TATCC 1070 
Cln lie 

CCTAGGACTC CTTTCTAAGC CCCTAATAAA ATGTCTGAGG GTG 1113 

5 



10 



15 



20 



25 



30 



wo 97/03190 



PCT/JP96/01899 



If aIc © fa ffl 
4. g^J#^3Ta^nS^@^iJ;&N^,fd:;5, If^SieifeDcDNAo 



30 



wo 97/03190 



1/2 



PCT/JP96/01899 



Fig. 1 



EcoRl Pst\ 




wo 97/03190 



2/2 



PCT/JP96/01899 




INTERNATIONAL SEARCH REPORT 



loternational application No. 

PCT/JP96/01899 



A. CLASSmCAXrON OF SUBJECT MATTER 

int, Cl6 C12N15/12, C12N15/62, C12N15/63, C12P21/02 
According to International Patent Qassification (IPQ or to both national classificatio n and IPC 
a FIELDS SEARCHED ~ 



Mtoimum documeotetion seaiched (classification system followed by ciassifcation symbols) 

int. Cl6 C12N15/12, C12N15/62, C12N15/63, C12P21/02 



Documentation searched other than minimum documentation to the extent that such documeots 



are included in the fields searched 



Elecwnic daa base coos»l«d during the intemadon.1 ,e.«h (n.«e of dau base and. whe« practicable, search tenns used) 
WPI, WPI/L, BIOSIS PREVIEWS, CAS ONLINE 



IC DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 

Y 



Citation of document, with indication, where appropriate, of the relevant 

YuJco 



Relevant to claim No. 



^ Odf et al. "Soluble Lactose-binding Lectin 
trom Rat Intestine with Two Different 
Carbohydrate-binding Domains in the Same Peptide 
?^^QOQ^co?i°^- 268, NO. 8, ^ 

Huflejt M. E. et al. "Galectin-4 expression in 
numan adenocarcinomas is correlated with a 
highly differnetiated phenotype" Journal of 
Cellular Biochemistry Supplement (1995. Apr.), 
Vol. 57, No. 19B, p. 20 ^ ' 

Hu P. et al. "Isolation of human cDNA for 
galectin-4 the homolog of a pig lactose-binding 
adherens injunction protein" Journal of 
Investigative Dermatology (1995. May) Vol. 104, 
NO. 4, p. 644 

Tardy F. et al. "Purification and 
characterization of the N-terminal domain of 
galectin-4 from rat small intestine" FEES 



1-4 



1-4 



1-4 



1-4 



1^ Further documents are listed in the continuation of Box C. 



See patent family annex. 



* Special categories of dtcd documeots: 

"A- do«ment deGmog tbe general state of the art which is not ooosidefed 
10 be of particular relevance umucicb 

"E" earUer docomeot but puUtsbed on or after the international fUiog date 
"L" do»ment which may throw doabts oo priority claim(s) or which is 

ated to estabUsh the publication date of another dtaUoo or other 

special reason (as speciiSed) 

SS^" referring to an oial dtsdosoie. use. exbibiUon or other 

"P* document putrfished prior Co the Internationa] fUiog date but later than 
I the priority date daimrd 



later document published after the intemaUonal filing dateor priority 
date-and not m oooOict with the appUcation but dted to UK&fstand 
the pnnaple or theory underiying the inventioo 

•a" document of particuUr relevance; the claimed inventioo cannot be 
considered novel or cannot be oonstdered to involve an inventive 
step when the document is taken alone 

"Y" doaimeni of particular relevance; the claimed Invention cannot be 
centered to involve an inventive step when the document is 
combined with one or more otbersuch documents, such combination 
bemgobvioustoapeisonskiUedinlheart 
-A- document member of the same patent famUy 



Date of the actual completion of the international search 
August 26, 1996 (26. 08. 96) 


Date of mailing of the international search report 
September 10, 1996 (10. 09. 96) 


j Name and mailing address of the ISA/ 


Authorized officer 1 


Japanese Patent Office 




1 Facsimile No. 


Telephone No. 1 





INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP96/01899 



I C (Continxiation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



atation of document, with indication, where appropnate, of the relevant passages Relevant to daim No. 



Letters (1995. Feb. 13) Vol, 359, p. 169-172 

Feizi T. et al. "Galectins: A family of animal 
i^eta-glactoside-binding lectins" Cell (19 941 
Vol. 76, No. 4, p, 597-598 U^^^; , 



1-4 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



fflKtbilS-f- PCT/JP96/01899 



A. mcomtime^^m (mmi^m^m ( i p o ) 

Int. Cl* C12N15/12, C12N15/62. C12N15/63, C12P21/'02 



^^i'<7-=ft»>msm (IPO) ~ — 

Int. Cr C12N15/12, C12N15/62. C12N15/63, C12P21/02 



WP I, WP I/L. B I OS I S PREVIEWS. CAS ON LINE 



Yuko Oda et al. 'Soluble Lactose-binding Lectin from Sat Intestine vith Tvo D 
if f erent Carbobydrate-bindins Domains in the Sane Peptide Chain* J. Biol. Chen 
. (1993) ^268^ p. 5929-5939 

Huflejt H.E. et al. *Galectin-4 expression in human adenocarcinomas is correla 
ted with a highly differentiated phenotype' Journal of Cellular Biochemistry 
Supplement (1995. Apr. ) ^57# ^19^ p. 20 

Hu P.et al. 'Isolation of human cDNA for galectin-4 the hooolog of a pig lact 
ose-binding adherens junction protein' Journal of Investigative Dermatology 
(1995. Hay) ^104^ ^4^ p. 644 



1-4 



1-4 



1-4 



[X] C«B®Ji#Ct>XS«*W$tlTUSc 



® 



r&j 1^— /-^T^ V h 7 7 5 u -:s:s* 



HERIifi^^TLfcB 



2 6. 0 8. 9 6 



' U09.96 



B*H1tl1=/f (I SA/J P) 

^S-^ 1 0 0 
S«ll5^KfflE®*<M=TS 4 S 3 # 



MM 



4 B 



9 5 4 9 



SgS^ 03-3581-1101 3449 



«^PCT/I SA/2 1 0 m2<-if) (1 9 9 2^7^) 



BESfflSS^ PCT/JP96/0 1 89 9 



lard, K.t .l.-Pi,ri»o..,.n ^ ;i.a7;.»ri^u^' , ,1^7; ''^ , . 

-t;i\S4?V5« S^VSS^'"'"' l»«'-"-'»i^b,.d,™ leoti. 



Pi " 



1-4 




